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PURPOSE: To ensure a small stroke of a rod and meanwhile to generate a 
high damping force for any high stroke of the rod. 

CONSTITUTION: A free piston 22 is fitted in a cylinder 21 and a friction 
material 26 of which the free piston 22 is formed is brought into slidable 
contact with a cylinder 21. Stoppers 30 and 31 are formed on a rod 23 in 
which the free piston 22 is inserted. When the rod 23 is moved by a long 
distance, the free piston 22 is moved togetherwith the rod 23 and a high 
damping force is generated by a friction force generated between the 
friction material 26 and the cylinder 21. 
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1 

i m^m i ] u y > ¥t . y > #k#a 

*f l &ma]ttetc k» 6 nr fife ^ y > # t owcmstfi 

t it >m 2) >>v>#±. -«8«w*» v y > #k»a io 
wt^ttnjttKHw ^tir mts^ y > ^i^mrflss* 

IBSfl 1 o»»^Sft©»i«I*ffiS«lrt«:aw 

20 

[ *mm 3 ] i/';>yi, -««3W*^ u > #k n a 

USttnlttCCiftwen/c^ftBIWt. UMBO* KKRW 
e>hBa 5 FtcS*-r^8JiB«ttSPtt<D««iffiH€:WSffi 

y<t©niT;A:*ft*j*a*#£TS* i ©li^Mi 
« <b , mtmnrnt t t?ia p?Kt ©larch s &bjs# 

w»<frsnwy>^. 30 

[0001] 
[0002] 

H2 3tc*rJ:^*^e«M5ffll«l3&5*S. Cco^SSEi 
gtigffilt*. 8fe«»*JRSrS F7A23&SRR|«©*« 

9*-5>>^5WRS3ftTt>£ 0 Sfc, ?R}t3 40 

7k« 3 CCtt-^Jl/ h 7 */MtHK F7 A 2 * UK Sit 5 

8ic<fc0 F^A2S:ia<ESli:fci*. F5A2rtflM5fciB 

[0 00 3 ]^US*. ±3B»»#>'*6tt % 09* « 
i2 4(-C^tJ:9K:, ^y>^9<b. >"j >^9i*3Ctil 
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2 

il^)^ioi, C(DB»uotC— «gS3&safS3n, fiiffiSP 

/c^cD^ii58i2^g:^ e> nr g , d- ; f noftt/wj 
&tcim&m^<o»ntc t&K-o xmmsmiot ^ y > 

[0 00 4] 

[¥tW&M&b£ J >£'?2>mm] tC?>X\ ^2 3^ 

5 k efo--s jgtt K7A2 (Dfemn cc umwfofim ~> 

# < tt £ F ^ A 2 (D-mmmifctC P si F31<D»lb*s«fN 
^ntfl^>A'6^1S$ntL/^t\ F^A2<Djg 

- » ^ 5 te^8fra^£*r £ J: 9 cc ^ „ 

*3CCR5Eb, F^A2 0j&»^K:teW-SJgttKJR?r« 
<9tt (X FP-d7) T^> K^A2CDfeS(jD#ic, F^A 

[0 00 6 ] *^Hjti v ±EtDj*Ccaj*rtt3tlfcfeC!? 

v F©A#«c^ f-p-^«:*|-Lrai*WfcA#^^*! 

[0 00 7 ] 

comico^^. vy>^t. — HflH^tt^ y > ^ccjf 
AsnffiJSffli^Rvy >^(D^a5cc^tf$nfcP * f 

OTE^y>^ccni»^«Bcc»^sn^o«riBP3F 
Ftc*t u^iftnifficcH^enr «re^ y > ^ i©rari8 

tilgp^ F(c»rsPfSB»tt;^«Ptt©»««H^^f 

saiHrttcaw-r sa«*a<b *«at«c 5 c <t 

[0 00 8 ] £ 2 <Df§0Jti. y > 5f<b . — iBIBj&s 
y > ^CC#A3 nfttMBaWRS' y > ^©^SBfrc5i« 
3ti/cP ^ F<b, ffirfi^y>^rtccffl«6pjfig«:tK^3ti 
^•ofrfiBP 9 Ftc^to^ttaJtetc^t^nrfuiBv'y > 

— agwjwijgtts nriuiE^ y > #i©raT-Bi»;fr£f%£ 




3 

[0 0 0 9 ] mZCD&m*. isV^Xt, — j» 

flpWBE^ y > Steffi AS4aftfiaafia^»^ y > y wauc 

<t , BirfB^ttSM* <h WE'> >; > y <t ©fflr* £ ft 

£j£3rr ^ n i <t . ffirgB^naw & «r 

IBP > K t©IH-C/jN3&a«K7*»4-r5«r2©BS§[* 
[0010] 

3ft£C £ft<^»T'££J;^cft£ e 
[0 0 1 1 ] m2©#felBT-W t FtfiffiJEXm 

J: 0 0 1 ©K»*«£«B»**5> V > y cc*t It ffl 
I*U ^ftSftti^ftSl, — D* F<D*FP- 

[0012] $ »3©ffll8r», P * F**jJfi£l5 

i (omitj^i^ffivnmt t *s v > y i ora -ca t 

U —77. P* FcDX hD-^«t 
HF*3 CD i * « . »«6SBtt *i ^> »; > y CC >tt L T 0tt U ft t, > 
cor, 1 1 of f»Mi»cj:5At^Sl*^4 

[0013] 

[ o o i 4 ] m i &i^oH3«, i mfam* 

#24£ C <D^a5W24tC@^ y > y25*ffll»T»r&B£ 
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4 

y>y2i<DrtSicgf^<DffiE*toriiSurii5o * 
/ca ^ F23tt^y >y2i©raPSP«:HW&n3fcD F*f 
A F27teJ:&#x h^-;l/28*J¥5iUr>'y >£*2ik:Jf 
A£ft. -^05tSSBtctt7 y-tx h>224»51L/-C«i 
^NStfStifc* h yM-SM5f29^!K^»«SSnri> 
So CCD* F v^*W«29CD5^«C«^y>y2lCDrtilCC 

F »A«#io-; F23©Sffii<Dra«:«9 ?W33*«tt 
J$$ftT*59> Cft *E> .X F y '^n(530<h 7 ^ y t 31<bc£)f!fl 
10 t7>J-t^ F>22<Lp-> F23<h©ffl*t^tt*sitSf3n 

[001.5] 7 y-b** F>22<bX F y^<8B*f29<h©IH 
cctt->y >y2irt©^*SBi3ii'S/c«>©3i«BS32*s 

JBfiESnTt^. ^/c, ^ y-tf* F>22CC«; 7'r> 
1*31*JJ:C/* F -y^^W29CDX F y^^BP30©3*FfijffitC^ 
»TSK©««%«fflTS/cfe<Z)R!Btt©=aAffi33. 34 
**Rtt64Vtt»&. Cn^^A^33, 34i7^^ + 3li 

«^y>y2i<DrtSj:ofc/jvatc^3n, s^*am3 

3, 34i^U >y2lCDp^M, 9 ry^i-3li^y > ^'2lCD 

3, 34<o*fraiffi<D-en-etiK:tt t ^2 tcm<^^n^j: 

^&C^M^Sf£M3-tf^/cfeCD?i33a, 34a*sjBfi£3ti. 
7 y-ex F>22^rfA^33, 34iC#^UTC^r^, C 
ti6?t33a, 34a*jiCrf5iBil«K«:Sa^tBA0"C 
^tcft^r^^ 0 ^e>tc k * F *'*8BW©X F ^ 

So ftfeai^, 36, 37«^y>^-2o%mrsB^ai!i8fe 

30 ffllS (H2 3) *(c«5»^Sfc«)CDK^Sp-c*S. 

[0016] *»1 Sa6WtC*5C*r«, P F23©»IB 
-Tft^-^P^ F230f*^WJfeJ:o'ffl^ 
IBhDWffiSiHOX Fn-y [2L, ] foX:>>V>#2±t 

cfc o ^ y - ex f > 22^ v y > y 2icc*t u rfiti^ ^ 
h. F23y:g&&ct&£?#&cfc ; 5<cft£ 0 — ^ 
SgH(DX h [ 2 L 0 ] ^iity'J >^2iiP ^ 

F23<b^tH*f^»-r5«^tt. 7 y-t* F>22CC«7 ^ 
->^31^/c^X F y^^SB3a^d" A^33, 34^:^>L/T^?g 
40 lt7 y-t"X F>22^P 'V F23i— frfCgfUlL/.. t:^ 

F >22(D@^2^>' 'J > y21(DrtS*JS^Iitt OTj^c 

mUtch<DX\ P F23(DX FP-^^C]£G*C^f^<D^ 

[0017] ±BB*»y>^20Sr«5ffilyfc^a»i56ai« 
1 (02 3) CCSBfflUfcW&ra. ^W25©M J g^r®m 

* (SEE) ^A#<-TSCiJcj:^ v JgiH^#<^o 
Jg»»#/h3C\ F^A2CDj§a&^<DmS6^^«:PRiR 
so T-# S<fc 5 ccft So — 77 v WB^hS < fr-offifb&tt*: 
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#< ft4 K 5 A2<Di5iIIsliEB$K:ttP » F23£>x hP- 

^#VjN£0><D/t\ JhsBO/Ccfc^CCP •;/ F23#S£ft»tt 

s iw# fiHB^ac* «c»t l r flxmr a t§£\ tends 
jRKOfc«F*r^ y-ex b>22tex h »^'»30i7 ? 
^^3ii©IB«>**<a« (AGUE) «:»iLTSJ:5R:tt 
4. 

[ 0 0 l 8 ] tcfe. H 1 ccSStii J: 5«c*8W2^ 10 
(219 5 * 3tt(cjBlsEl/3t»»»26 ' . H 

6^c^:■rJ:9^^l^s^M^Dty/c^g^^^26 /, *ffli^c 
3 &wr&ffii#si$**24 \ as cctjtt j; occ^scd^* 

tC^*ft^«B24a<fc-*(OH««:/hSftS8iB24b i*Ktf 
fc#J«»#24* tit^CiWO, 

•e»*oui6f^itto. ^ y > ^2itc3tr *ee«, hu 20 

4. CODS*. BSWOL/^O^bCCSffL/rffiEEOS 
»Mi/h<*< ft 9, awy>'<BB«:*5W«iHi*©^^ 
**S/J\S < tea. *fcW«»©«WTttU«{>tt*«-tfDi 

D a . &0}g£t*26' . 26" D, »(a*SB 

W24©>^. D3 ttJ81Sl5f26' , 26" ©iAnS^r-en 

cne>«D 3 >d 2 >d, ©iffii^ott^ 

[ooi9]I9^lh ite#&y}<Dm2mi&m* 30 
mL//cfe©rAs 0 ft*, m&m&ma&immmt 

■^2jtttw«c*5W*i>»iy>^4ott, sms? y-ex 

4cfc 5&c^2Qb"x h >4i*S"J >y2irttciERl,"C(r» 
4„ SS2©tX h>4Ui. »2 Ur. 
flffliU 7 y-t* h>22iB»«CR«tt<Dff»a*t42 

<b c ©«^aw#42ccHS y > y43*fflir»r*^H3Es n 

/cg8tS9BSW44<b^6*'?, C<DBJ£»44«: % >";> 40 

^2i©rtstc^fs©ffiff^fcorjBJ8uri»a 0 Lfro 

T, CCD»2<DfX h>4i« v n y K23©*S8B23aCc 
K^B^^D^ K23i— #K8&£f#4<fcMCftoTl> 
4» !g2<Db*X h>41«>Sl*ffl5t*42<DF*3a5Ctt. Hi 0 

ffitSK^afci^ay K23©K£ffi<b©lfflCCjIStB& 

*fl5srr a 88*42 b 6 n x o > 4 . 

[0 0 2 0 ] ft*. - b*X h >22«P * K23© 

/J^S»23bCc»i£r-5fflflB«:ERStiTl»-S. 7 

U - fX h >22(D^ttffiB£81*J-r 4— *(D=f AS33» 50 
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a f 23<0/hS8B23b±*r»2<DfX h>4i<DSM^ 

«T4<fc5CC@S<**l4<!:*fC. ffe^6T)=zA«34WD^ 
F 2 3© JtSBCCKft W /c9»^t4 Steffi}* 3 *i T I > 4« =f 
Afi33GK Hf2(DeX h>41<h(O^SfflIJtCfcai33b^ 

*airtrr4fi8#aBt*42CD«i)i42b . a d < «j*sbw 420 

ffiE^42a, 3Afi33(D«33b^/M/rijBji-c*4J:^«: 

[0 02 1] ^©cfc5fc««0^2S»W«c*(r»r 
tt. p * K23©f*Vffl«4Bj:C«*fflJOBfS«Sffi©^ h p 
[2U ] Wr^»J>y2iiP5F K23i3WB*W» 
tS^tt, B9Rt*260JHSR£CC<J: 0 >22 
^5/y>y2i«:*rLrffijlH^S*irt4a©r, 312© 

ex h >41<D@^»440D##^ U > ^21<OT>9ig£®Sb 

XhP-^ [2L 2 ] *jfi8Ar^';>^2i<bP^ K23i 
&mffi>n?hW&\*. t'X h >22^> P v K23i 

— »CC»ttL/r^(DBat*26fe^ >#21<D|*Ji££Jlft 
-T4CD-C. S2©fX h>4lCD^f§«44iCj: ^r^T 
-7 V-fX H>22(D]8»*f26tC<toTf6^ 

iiiltt-r4»^*, ©«P^ K23^Sffiffl(DX Fp- 

-en-eninorteD. p-^ K3cdx vu-tncifctxffi 

mommtl (F a «m2CDb*X h>4ltCj;4^^) % 

Fj + F 2 (F 2 «7 g-trx h>22tc<fc4S»*) *s 
[0 02 2 ] *»2 (DllttOTK:*jW4Ba«^>^40*BJ 

ie^@s6^5taisi (S2 3) icmmutcm^te. maw 

^<^1W»^1\ F^A2©*&«|B$©Stt 
7 'J-b"X h>22*>cfc^2CDeX h>4lCCcfcoT 

WB*i* $ < < ft 4 F -5 A 2 CD^iiH) 

^B#CDtJii&«, ^2CDfX h>41(D@i^fvf44<D®ffijiCt& 

f5HcDfIffii^©i|X'C^4J: ^tcft4 0 
[0 02 3]«cfe ±8S*25l«5WCC*5^r, 
X h>224->y >#21<DJg3H!!J&C. ®2©t'Xh>4l4 
p^ K*f-f F27ffiiR^n-etil5^-r4J:^(COAi^, C 
tiitiMtc, 7 V-b'X h>22^P v F^V K27flHCC % 

ft 2 <o e x h > Avk is y > ^'2icDjsa5fflj cc -e n-e tigess: 

[0 02 4] 0 1 3^01 *»W©«3HjS6 

CT^:^L/c^cDr^)4o ft*>\ c ^ T^mrta^i Hj^^(J 
^ 0 t m m<om* ft u m ft 4 «c 

ii. ^y>^2irtccffl»plfi6ccK^snfc--o©7 y- 
ex h>5i^(ix.ri^4 0 ccd-7 y-ex h>5i(i, fi 
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m. y > y 53*fflc*TK^fiB»s y > #2i<z>i*gafc:® 

« b r c ©rt9 £ * K Sri ® <t a»i 

OJ5^54<h£>6ftoTt,>£ 0 ffiJ*W*t52tCtt, Ell 4 

[0 0 2 5 ] — 3f. P * K23©-«««cJBflESnfc/h» 
«23C CCtt. fX h >51©«}#SH5tS2<DrtigCCg 10 

« L X C <D\H 9 i ft «:» 2 <t 2 

p ^ p23©-«aJK:l|»stiteB3e»W56K: J: 0p?K 

23tcstL/Tffijt$tir(r^. «c*i. m2<ommus5tm 
mmwfam ±<Dffl?&c z> mmMz, ? y-f x f 

>5i©JS»W54i^y >^2i©rt9i©ra"CSD&l8» 
WDt$<^nn^ 0 p* F23fcU»#«*ftfc@ 
SBI5tt56©5tffiSBfrc«^SI©^ F *>*«5 7'3WBJ5SStl 
TV£. £/c. o*F23W>, 7 y-fc'X V>5i£Uv F 

?*y >^5 9£ffl^T@^3*a. C*i6X h *^S557£ 
V v is* 58<t<DmX\ :?y-fc:*X h>5liP^ F23<b« 

-2>fc«>(D=fA«33. 34&v y-ex f>5i<dsssk:S^ 

[0 0 2 6 ] «±CO<fc^tC«fiKL/fc»3||i6WI«:*5l^r 
Wt % P* F23CDf#C>llJfcJ:D : ^^{PJjCO^ffifflOX F P 

[2L 2 ] F^T->y>^21iP^ F23t&mmn 

»i ©«»t*54©e^tcj:[9 7 y-tx 
h>5^^y >^2iic^urfig@s$n^-^r, p? 30 

F 2 3 <h — f* CC^ffil^ & 31 2 CDBM tt 5 5W&ftmt 521*? % 

»»u aam^s wtmm 

W7>x Fn-^ [2 L 2 ] *ffix.r^y >^2iia^ F 

23<b*stB*f»«6-r5»^», ^ y-trx f >sifc p * f 

23£H**C#tt^£Grt? k Sl©»fflW54*i'>y>^21 

2Hi609<hEM3IK:p ? F23<£>/Jn£&x Fn-#CcStfUT 

ba-^^mLxmmm^t^mti^m^L. mi 

2tc^OfeiBI«<D«^«Ftt*5»6ti5J:^CC3&S. 
[0 0 2 7 ] HI 5 W. *«W©»43S»«*i*Lfcfc 
<DT'£>£ 6 C ^ *C«BaiBmi*Jct^3H5S^I&c 

*fUT|gScD8|Jl3ttcWl5l— ©§-5f£#LS&5fflWc-3 

X\ — ^>(Oy y — b'X F>6l£:{Ix.T^£ 0 C(D7'J- 
t^h>61«, PS»&CO«aP62. 62b£W^£fl5tfrDffi 
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j*3n^y>^2i!(Drt9ec»«r*wi©»aftt (mi 

63i«»SB*t62©rtHaBfc«^«SF 

£ftp* F23©/j^s»23cK:ii»raw2©aa» <st 

2©B»*»t«») 64<b^6^oTl^ 0 
»33lili««:*j»i»2©«fflf!tt (55) F23BMC 
TBft< . ? y - tTX F >6alBJtc«fS3n^:flBfi<!:Jtc 
Tt,>£ 0 ttte, p* K23CD-^gPK:«ilM?L65a^Wr 

&X F 9 AfflJtt65*«*>L»lfK:ct 911^3*1, COXF 
F23(D/hSgP23c (i7 y - t*X h >61CDHUf^r^^ 

©ssai*pjfi8<t-rsaa?L66*sgaw64arc^ 0 

[0 0 2 8 ] #!M jUfcWcfc^Ttt. S5IB^3|lte« 
<h|§I«CC, m2©»fflt*64iD-> F23<h©|fflr*i;&B 
M^^m 1 <DBJS«63<b y > ^2lC7)rtli <b ©IHT?4 D 
5>Bt&j]£*)'l^<&mLXte< C<bOCcfcO, P ^F23 
co/h $ & x h p - * frcfcf L r Bib®Kj/jN 3 teWMJift . 
^0*$ tz x h p - ^ te*t IT ttttKflW: * tjiffig&iifi 

b. »1, m2 0>^«63. 64*fi^aPW62fC— ft«yg 

[0029] _hfe^4H^wc^d^r ^ y -tr x 
h>6i^«^T^>«J#a5W62«, hi 6fc<fciyqgi 7cc 
SVi-Jc^fc, ^«>IHW68«:jril7L67*wrs?g«iirs 

[0030] tumimmmconmxteft • ?m^<d^cc 

±0, Vy>y21©rt9CC»ftr4»l©»a{«63(3C)JB 

s&ms« a ^ f 23ccjgg-r 2 o«s»t64(^ittMa 

[0 0 3 1] *ffe«CD®5*SSMcD^^>^-70T«, 
Hi 8fc<fc^H 1 9tC7^TJ:5K::7 y-t*x h>7i^r— 
»CO«ttM^g»*72€:--»:^b/c-- rxDmmt mm 

mi) 73fre>&misx\,*z> a ffimsmntcm 
y>^2i*$<fcD ? p » F23©/j^gp23c <hctie>ifiii-r 
ffl/h«ra#j-rssi*sstt52 f 62 ^t^r, ft 

tt73©*^gS<Dl£fflccj:0. a*fiI'>fffiO^^->+» 

cctt 0 . n? F 230/h S 3^cx f p - ^7 cc*f orttttKM 
/jN^^j^S^^ ^-(D^^^cX F P-^C>ttl,rte:i:bl$ 
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[ 0 0 3 2 ] m 2 0 7b M0 2 2 #^BJ<Dl£6 ^SffeW 

83a %^T&ffim<D&Mmt84t,cmmi85*-&mzis 

T\ =fA»33. 34^:^0g-r5Ci^Dj^CC^^ o 

[0 0 3 3 ] ±be&HSS«&Jk:*ji>"C\ n * K23, 

t'XH>22. 41, 5X HA^33. 3^tC^y>^20rt^ 
[0034] 

[HHottW-ciuin 

[H2] iai<DA-A$aMiccifl5WffiBi'c-*a D 
[H3] b 10B- B^mmtcfe smwm-e&z. 

m$m* t mm t <om^m^ <t umm<omB. $m 
[06] y-fxh>^M« 

S^SPl* i mitt t CD*S^«Bfecfc CX»fflfW©BBBE^ 

[0 7 ] »i*j6«rffli»s^ y-t'* h>**jsR-r* 
ffj^gm <b mm t <Dm<£w&*> &mmtt<DmE&6 

[09] *^BJ©m2^lffiWI*7n-rtK»rffia'C*'2>. 
[BIO] HQCDC-C^aJBtcffi^KfflHT^S. 
[Bll] H9QD-D^fJUatc»5»fffiHr<&£. 
[H 1 2 ] $^B^©g 2 t ^7 
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